Graham Twaddell

Envirosure Solutions, LLC
1979 Broadway Rd.

Tempe, AZ 85282

Lab Number: R4777
Sample ID: GCC-ASR 10/2/18

REPORT OF ANALYSIS

Date: October 23, 2018
Request Number: 37714
Date Received: 10/5/18
Matrix: Biomass/ASR

Ultimate As Received Moisture Free | Moisture & Ash ASTM Date
Analysis wit% wit% Free wt% Method Analyzed Analyst
Moisture 0.92 il il D7582 10/10/2018 ZB
Ash 4.80 4.84 il D7582 10/10/2018 ZB
Carbon 67.93 68.56 72.05 D5373 10/10/2018 ZB
Hydrogen 9.88 9.97 10.48 D5373 10/10/2018 ZB
Nitrogen 1.63 1.65 1.73 D5373 10/10/2018 ZB
Sulfur 0.00 0.00 0.00 D4239 10/10/2018 ZB
Oxygen 14.84 14.98 15.74 calculated
Total 100.00 100.00 100.00

As Received Moisture Free | Moisture & Ash ASTM Date

Btu/lb Btu/lb Free Btu/lb Method Analyzed Analyst

[Heating Value 16,061 16,210 17,035 D5865 10/10/2018 ZB

Hydrogen and Oxygen values reported do not include hydrogen and oxygen in the free moisture
associated with the sample.
Reported results calculated by ASTM D3180. Results are an average of 2 runs.
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Graham Twaddell Date: October 23, 2018

Envirosure Solutions, LLC Request Number: 37714
1979 Broadway Rd. Date Received: 10/5/18
Tempe, AZ 85282 Matrix: Biomass

REPORT OF ASH ANALYSIS

Lab Number: R4777
Sample ID: GCC-ASR 10/2/18

Wt. % Date
Ignited Basis Method Analyzed Analyst
Silicon Dioxide, % as SiO2 39.71 XRF 10/12/2018 CwW
Aluminum Oxide, % as Al203 6.38 XRF 10/12/2018 CwW
Iron Oxide, % as Fe203 12.15 XRF 10/12/2018 CwW
Calcium Oxide, % as CaO 14.44 XRF 10/12/2018 CW
Magnesium Oxide, % as MgO 10.59 XRF 10/12/2018 CWwW
Sodium Oxide, % as Na20 1.51 XRF 10/12/2018 CW
Potassium Oxide, % as K20 0.72 XRF 10/12/2018 CcwW
Titanium Dioxide, % as TiO2 3.53 XRF 10/12/2018 CwW
Manganese Dioxide, % as MnO2 0.19 XRF 10/12/2018 CWwW
Phosphorus Pentoxide, % as P205 0.36 XRF 10/12/2018 CW
Strontium Oxide, % as SrO 0.09 XRF 10/12/2018 CcwW
Barium Oxide, % as BaO 0.61 XRF 10/12/2018 CwW
Sulfur Trioxide, % as SO3 2.61 XRF 10/12/2018 CcwW
Chlorine, ClI 1.95 XRF 10/12/2018 CwW
Nickel Oxide, NiO 0.28 XRF 10/12/2018 CcwW
Copper Oxide, CuO 0.55 XRF 10/12/2018 CW
Zinc Oxide, ZnO 3.37 XRF 10/12/2018 CcwW

Ty .

Monte L. Ellis
Laboratory Manager

End of Report
MLE/tab
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Graham Twaddell Date: October 23, 2018

Envirosure Solutions, LLC Request Number: 37714
1979 Broadway Rd. Date Received: 10/5/18
Tempe, AZ 85282 Matrix: Biomass

REPORT OF ANALYSIS

Lab Number: R4777
Sample ID: GCC-ASR 10/2/18

Date
Result Units Method Analyzed Analyst

Beryllium 0.051 mg/kg EPA 6020 10/18/18 MLE
Chromium 9.85 mg/kg EPA 6020 10/18/18 MLE
Manganese 44.2 mg/kg EPA 6020 10/18/18 MLE
Cobalt 1.36 mg/kg EPA 6020 10/18/18 MLE
Nickel 25.2 mg/kg EPA 6020 10/18/18 MLE
Arsenic <0.1 mg/kg EPA 6020 10/18/18 MLE
Selenium 0.10 mg/kg EPA 6020 10/18/18 MLE
Cadmium 2.99 mg/kg EPA 6020 10/18/18 MLE
Antimony 0.40 mg/kg EPA 6020 10/18/18 MLE
Mercury 0.22 mg/kg EPA 6020 10/18/18 MLE
Lead 37.6 mg/kg EPA 6020 10/18/18 MLE
Water Soluble Sodium 6.78 mg/kg EPA 6010 10/17/2018 CB

Water Soluble Potassium 11.3 mg/kg EPA 6010 10/17/2018 CB

Chlorine 0.164 wt.% Dry basis XRF 10/12/2018 CwW
Fluorine 19.3* mg/kg ASTM D3761 10/11/2018 MLE

*Results are an average of 2 runs.

Monte L. Ellis
Laboratory Manager

End of Report
MLE/tab
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Graham Twaddell Date: October 23, 2018

Envirosure Solutions, LLC Request Number: 37714
1979 Broadway Rd. Date Received: 10/5/18
Tempe, AZ 85282 Matrix: Biomass
QUALITY CONTROL

Parameter Reference Material Expected Result % Recovery
Ash AR2775 6.80 6.44 95
Sulfur AR1704 1.04 1.04 100
Carbon hs-100062 65.6 63.8 97
Hydrogen hs-100062 6.69 6.80 102
Nitrogen hs-100062 8.50 8.86 104
Heating Value Benz 1 11,373 11,391 100
Beryllium ERA 4286 0.253 0.225 89
Chromium ESI QC 0.891 0.916 103
Manganese ESI QC 1.78 1.74 98
Cobalt ESI QC 0.349 0.408 117
Nickel ESI QC 0.801 0.892 111
Arsenic ESI QC 0.688 0.600 87
Selenium ESI QC 0.124 0.114 92
Cadmium ESI QC 0.132 0.106 80
Antimony ESI QC 0.616 0.600 97
Mercury ERA Hg QC 0.006 0.005 83
Lead ESI QC 0.546 0.614 112
Sodium ESI QC 50.0 52.3 105
Potassium ESI QC 50.0 53.9 108
Chlorine NIST 1632C 0.114 0.116 102
Fluorine ESI QC 5.00 5.21 104
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End of QC Report

MLE/tab Monte L. Ellis
Laboratory Manager
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